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FOREWORD 


Under the agreement on Family Planning Communications 
and Marketing between the Government of India and the United 
States of America through the Agency for International 
Development (USAID), the Demographic Analysis Component 
has been assigned to the Registrar General, India to execute. 
Activities under the Component include training, workshops, 
conferences and research activities, in collaboration with the 
institutions in the United States of America like the East-West 
Population Institute, East-West Center, Honolulu, Hawaii and 
the Bureau of the Census, Washington D.C. 


This study is a result of the collaborative research between 
the East-West Population Institute and the Office of the Registrar 
General, India. 


I thank the authors for the effort put in by them and hope 
that this work will be of interest to data users. I also thank the 
United States Agency for International Development and the 
East-West Population Institute for making the research work 
possible. 
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New Delhi Registrar General & 
April 13, 1987 Census Commissioner, India 
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I. INTRODUCTION 


A recent comprehensive review of vital rates in India for the 
years 1961-1981 concluded that : 


Performing research on the demography of India can be a 
humbling experience. Pitfalls in Indian data are 
sometimes obvious and sometimes hidden, and 
demographic scenarios can be very different depending 
on how one chooses to correct them. We are impressed 
by the degree to which demographic analyses in India 
must be a continuous activity of updating and integrating 
estimates (Mari Bhat, Preston, and Dyson 1984, p. 13). 


In the present paper, we provide a new set of estimated vital 
rates for India, fertility rates estimated using the 1981 Census 
data, as part of the necessary, continual updating process. 


We offer estimates of the total fertility rate (TFR) and crude 
birth rate (CBR) for all of India, her major states, and urban and 
rural sub-divisions of those states for both 1971 and 1981. The 
estimates were prepared using Palmore’s (1978) regression 
methods, a technique not previously applied to India’s 1981 
Census. We also compare these estimates with the results of 
selected other fertility estimation techniques, leading us to the | 
conclusion that our new estimates probably provide a reasonably 
accurate picture of the current fertility situation in India. F inally, 
we review fertility trends in the 1971-1981 decade. 


The need for new estimates is clear. India’s population is 
already the second largest in the world, and if fertility remains 
at high levels, India may become the largest. Between 1971 and 
1981, a population of some 137 million—more than half of the 
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population of the United States of America—was added to India’s 
numbers. By 1981, India’s population was 685 million, and 
the annual rates of growth of the population appeared to be 
accelerating up until 1971 and then levelled off. 


The annual growth rates for India as a whole, shown in 
Table 1, were less than one percent prior to 1921, remained at 
1.4 percent or lower from 1921 to 1951, but then increased to 
almost 2 percent in 1951-1961, 2.24 percent in 1961-1971, and 
2.28 percent in 1971-1981. Among the fourteen states with more 
than 10 million persons in 1981, excluding Assam, eight states 
(Gujarat, Haryana, Kerala, Madhya Pradesh, Maharashtra, 
Orissa, Tamil Nadu, and West Bengal) did show lower annual 
growth rates in 1971-1981 than in 1961-1971. Six of the largest 
states, however, had higher growth rates in the most recent 
decade (Andhra Pradesh, Bihar, Karnataka, Punjab, Rajasthan, 
and Uttar Pradesh). 


TABLE 1 : Population of India, and Annual Growth Rates, 1901-81 


Annual 
Population Growth Rate 

Year (thousands) (per cent) 
i901 238,396 
1911 252,093 0.56 
1921 21321 —0.03 
193k 278,977 1.06 
1941 318,661 1.34 
1951 361,088 1.26 
1961 439,235 1,98 
1971 548,160 2.24 
1981* 685,185 2.28 


ECE EES Se nen MMe iN NY SS et 
Source : Census of India, 1981 (1984a) 


*Includes projected population of Assam State 
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To be sure, the increase in growth rates has been due 
mainly to rapid decreases in mortality rates, with the crude death 
rate being halved since the beginning of this century (Ministry of 
Health and Family Welfare, Government of India, 1984, p. 52). 
Nevertheless, despite vigorous efforts by the government’s family 
planning program, fertility rates have not declined as fast as 
anticipated. Official government estimates suggest that 0.6 million 
births were averted through program efforts in 1955-1966, 
increasing to some 20 million in 1966-1976 and more than 
40 million during the 1976-1984 period (Ministry of Health and 
Family Welfare, Government of India, 1984, p. 152). Yet the 
crude birth rate in 1980-1981 was still as high as 34.30 (Census of 
India, 1981. 1984 m., p. 3). 


As mortality rates continue to fall, fertility rates will 
obviously be the main determinant of India’s future growth. The 
assessment of levels and trends in fertility, hence, is vital to 
planning, and new estimates are important in allowing better 
understanding of the probable true levels of these rates. 


II. DATA AND METHODS 


The possible sources to use in estimating fertility for India 
are numerous, with the principal recent sources including a 1972 
national fertility survey, the 1979 Infant and Child Mortality 
Survey, regular datafrom the Sample Registration System, the 
decennial censuses in general and the 1981 Census five percent 
sample data in particular.1 This report relies primarily on the 
five percent sample data from the 1981 Census, chosen because 
of their recency and the fact they would allow estimates based 
on data different from those used in the regular Sample 
Registration System. 


We also faced choices between a number of prominent 
estimation methods: the Brass methods (e.g., Brass 1975 and 
United Nations 1983), the own-children method (Cho, Retherford, 
and Choe 1986), and several regression methods (Bogue and 
Palmore 1964, Rele 1967, Palmore 1978, Gunasekaran and 
Palmore 1984, and Rele 1987) were among our final list.2 The 
own-children method has not been used inthis report because 
the needed tabulations were not yet available.® 


As cap be seen in later sections of this report, we finally used 
Palmore’s 1978 regression methods as the main estimation strategy. 
For comparison, however, selected estimates were also prepared 
using the Brass methods, the Gunasekaran and Palmore 1984 
method and Rele’s (1967 and 1987) methods. 


Palmore’s 1978 Method : A Review 


Regression methods for fertility estimation are all based on 
similar reasoning : they use information about the age distribution 
as their primary data. The methods due to Bogue and Palmore 
(1964), Rele (1967), and Palmore (1978) all rely on the child- 
woman ratio (the ratio of the population at the start of the age 
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distribution to women in the center of the age distribution) as the 
primary input data. The child-woman ratio is the result of recent 
fertility rates, later modified by migration and mortality and, 
of course, affected by errors in census counts. Regression methods 
have come into increasing use in recent years, partly because of 
the simple fact that many developing country censuses tabulate 
the child-woman ratio by subnational geographic areas but do not 
routinely tabulate the information needed for other estimation 
techniques." 


The Bogue-Palmore, Rele, and Palmore methods correct the 
child-woman ratio by adjusting for mortality levels; and the 
Bogue-Palmore and Palmore methods also correct for the marital 
distribution of the population. Again, this information is usually 
part of the routine tabulation procedure for most national 
censuses. 


The basic idea employed in Bogue and Palmore’s original 
formulation (1964) and Palmore’s 1978 revision of the regression 
equations for estimating fertility rates is the same. The 
demographic data for the nations of the world were carefully 
reviewed, anda selection was made of those nations for which 
all the following facts were reliably reported : (a) births. 
by age of mother (b) population by age and sex (c) marital 
status by age and sex, and (d) deaths of infants during their 
first year of life. From these data it was possible to compute 
fertility measures and prepare regression-equations relating 
census-based measures with measures that combine census 
and vital registration data. The correlations between census-based 
measures and measures requiring vital statistics suggested that 
the basic measures are good estimates of one another. 


The procedures used by Palmore in updating Bogue and 
Palmore’s original formulation are summarized below : 


(1) Data were collected for every country in the world on 
the items shown in the illustrative computer output in 


Appendix B. The most recent census year was used 
wherever possible. 
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(2) Based ona careful evaluation of the data available for 
each country and whether or not the vital statistics were 
complete or nearly so, each country was classified into 
one of six classes : 


(a) Class 1=estimator (good data for census and vital 
registration and all items available) =56 countries 


(b) Class 2= not to be estimated (good data for census 
and vital registration but some items not available) 
= 18 countries 


(c) Class 3=to be estimated (all items available but 
incomplete vital registration)=65 countries 


(d) Class 4=to be estimated (incomplete vital 
registration, has all items except infant mortality 
rate)= 1 country | 


(ec) Class 5=to be estimated (incomplete vital 
registration, has all items except marital status 
data)= 47 countries 


(f) Class 6=to be estimated (incomplete vital 
registration, has all items except marital status data 
and infant mortality rate)==5 countries 


(3) 56 countries were finally selected as estimators. To 
verify the appropriateness of the approach to be used in generalizing 
the regression equations, checks were made to assess whether or 
not the census data and the fertility rates bore linear relationships 
to each other. Each census variable was plotted against each 
fertility rate and the resulting scatter plots were visually inspected 
for signs of curvilinearity. It was discovered that relationships 
involving the age-specific fertility rates for ages 15—19 and 45—49 
required non-linear equations to achieve the best fit. Otherwise 
linear equations appeared to be appropriate. 


(4) Data for the 56 class 1 countries were used to derive 
regression equations relating census data and the infant mortality 
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rate to conventional fertility measures such as the total fertility 
rate. Different equations were derived for each of the last four 
classes mentioned in (2) above. To derive the “‘best’’ equations, 
it was decided that maximizing R? would be the criteria for select- 
ing the best equations. It was also decided to make use of the 
RLEAP algorithm to select the maximum R* equation from all 
possible equations.° 


(5) The dependent variables for the regression equation were 
as follows: TFR, CBR, ASFR in age groups 15—19, 20—24, 
25—29, 30—34, 35—39, 40—44, and 45—49. The ordering of 
the dependent variables was as mentioned. 


(6) For each dependent variable, many different regression 
equations were generated. In addition to generating different 
equations for each class of countries, several types of estimating 


equations were prepared. 


(7) The newly derived regression equations can be used by 
first deciding the class of the country based on what data are 
available and subsequently choosing the equation with the highest 
R? for any dependent variable. Alternate specifications are also 
possible andthe reader is referred to Palmore (1978) for more 
detail.® 


Data Used 


To apply Palmore’s equations, we used data on age and 
marital status from the five percent sample of the 1981 Census for 
India and 14 major states.?. For 1971, data were taken from the 
10 percent rural sample and the 20 percent urban sample of the 
1971 Census. Infant mortality rates (IMR) for India and all 
States except Bihar and West Bengal were taken from the 1971 and 
1981 SRS estimates. 


The quality of the Indian census data is vital for correct 
estimation. Overall, the net undercounts for recent India censuses 
have been reasonably small. The Post-Enumeration Check 
of the 1951 Census showed a net undercount of only 1.1 
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percent (Census of India, 1951. 1953), and the same check in 1961 
and 1971 revealed undercounts in the order of | to 2 percent as well 
(Census of India, 1961. 1964 and Census of India, 1971. 1975). 
The 1981 Post-Enumeration Check also estimated a low net 
omission rate—-1.8 percent (Census of India 1981. 1983a). For 
males, the net undercount was 1.7 percent while for females the 
net undercount was 1.9 percent. 


Age mis-reporting is, however, a more serious problem with 
India’s census data. Under-reporting of children in the 0—4 
age group is of particular concern, and is one of the reasons 
Gunasekaran and Palmore developed their 1984 method (results 
presented later). 


Equations Used 


For estimating the TFR for India and all states except Bihar 
and West Bengal, the following equation under ‘“‘Class 3 countries, 
Type 1 equations” derived by Palmore was chosen : 


TFR = 13.5277 IMR + 11.1042 CW, 
— 176.4889 CP, — 6.4698 PEM, + 12.0405 
where CW, is the ratio of children aged 0—4 per 1000 women 
aged 15—49 ; CP, is the percentage of the population aged 0—4 
and PEMs is the percentage ever-married of women aged 20—24. 


It is apparent from this equation that the estimate of the IMR 
has a strong influence on the estimate of the TFR. 


For the states of Bihar and West Bengal, firm estimates of the 
IMRs are not available. Hence, the following equation under 
‘Class 4 countries, Type 1 equations’ derived by Palmore 
was used : 

TFR = 11.8550 CW, — 209.8747 CP, 

+ 38.9259 PEM, — 17.1339 PEM, 
+ 644.8134. 


where PEMi stands for the percentage ever married of women 
aged 15—19. 
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For estimating the CBR for India and twelve states (except 
Bihar and West Bengal), the following equation under ‘Class 
3 countries Type 1 equations”’ was applied : 


CBR = 0.0840 IMR + 15.0978 IFAC 
+0.0121 CWz, + 1.6062 CP, — 17.9982 


where only the abbreviation IFAC requires new explanation. 


IFAC stands for the ‘‘index of fertility age composition.” It 
isa ratio formed by dividing (a) the number of births India’s/ 
state’s female age distribution (converted toa standard million) 
would yield if it had the age-specific fertility rates for the world, 
by (b) the number of births the world’s female age distribution 
(converted to a standard million) yields when the world’s age- 
specific fertility rates are applied. 


Both the world’s female age distribution and the age-specific 
fertility rates are, of course, estimates subject to debate. In the 
1978 equations, Palmore actually used the average fertility rates 
for the 56 countries with good data and their combined age 
distributions. The estimated age-specific fertility rates for the 
world are as follows for the five year groups in 15—49: 44.29, 
162.39, 160.46, 95.19, 48.81, 16.49, and 1.96. The estimated 
“standard million” for the world’s females 15—49 is as follows : 
176,222; 160,344; 134,575; 141,275; 130,354; 135,563; and 121,667. ° 


The following equation under “‘Class 4 countries, type 1 
equations” derived by Palmore was used for Bihar and West 
Bengal states : 


CBR = 11.0712 IFAC + 2.2520CP, + 0.1928 PEM, 
— 0.0812 PEM; — 7.7773, 


where PEM; stands for percentage ever married of women aged 
25—29. 


We defer a presentation of the resulting estimates, and a 
discussion of fertility levels and trends, first describing the other 


fertility estimates we prepared to compare with the Palmore 1978 
equation estimates. 
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Gunasekaran and Palmore’s 1984 Model 


The 1978 Palmore equations we used involve the  child- 
woman ratio and the ratio of children aged 0—4 to the total 
population As already mentioned, the age group 0—4 probably 
suffers from heavy under-counting in India’s censuses. Further, 
the IMR and information on marital status are not always 
precise, and both are important inputs for the Palmore 
equations. To circumvent these difficulties, Gunasekaran and 
Palmore (1984) deveioped a new method for estimating the gross 
reproduction rate (GRR) using only the age distribution of the 
female population and the life expectancy at birth for females. 
The Gunasekaran-Palmore model is : 


log GRR=9.65566 — 0.37613045 log e+ 6.08957 log CVAG 


—0.56680627 log Ks; — 0.74030 log Bp 


where et = expectation of life at birth for females; 


CVAG = a/v, is the coefficient of variation of the female age 
distribution, o being standard deviation and yi, the mean of the 
female age distribution ; 


K,=wg is the third cumulant (or moment) about the mean; and 


K 
Ra aE 


+ 3 is a measure of peakedness of the distribution, 


where K, = v4 — 3 o* is the fourth cumulant. 


The Gunasekaran-Palmore Model was applied to the 1981 
census five year age distribution instead of the single year age 
distribution as suggested in their article. This was done because 
of distortions in the single year age data. caused partly because we 
used only the five percent sample. The expectation of life at birth 
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in 1980 for India and all states except Bihar and West Bengal was 
taken from the ef values of the SRS for 1976-80. For Bihar and 


West Bengal, approximate values of et were used. 


The Brass P/F Ratio Method 


The five percent sample data from the 1981 Census were also 
analyzed using the Brass P/F ratio technique (Brass 1975 and 
United Nations 1983). This method compares the current and 
cumulative fertility experience of women by age and provides 
adjustment factors for corrected estimates of current fertility. 


Il. NEW FERTILITY ESTIMATES FOR INDIA AND HER 
MAJOR STATES : 1981 


~The results of applying four different estimation techniques 
‘are presented in Tables 2—9. The estimates of the total fertility 
rate (TFR) for India and fourteen states (for total, urban, and 
rural) in 1981 using the Palmore 1978 equations are given in 
Table 2, which also summarizes the basic input data that was 
used. The gross reproduction rates (GRR) estimated using the 
Gunasekaran-Palmore 1984 model are presented in Table 3, 
which also shows the total fertility rates that would result by 
multiplying the GRRs by 2.05, allowing comparision with the 
1978 Paimore method estimates. Happily, the two sets of 
estimate are in close agreement: there are significant differences 
only for Andhra Pradesh, Gujarat, Karnataka, Kerala, and Punjab, 
with no difference exceeding ten percent and a correlation 
‘coefficient of 0.97. 


The results obtained using the P/F ratio method are given in 
Tables 4—6 for all of India (Table 4), rural India (Table 5), and — 
urban India (Table 6). In all of these tables, the second column 
reports age-specific fertility rates calculated from the responses 
of currently married women tothe question on whether a child 
was born during the last one year. The current total fertility rate 
is, as can be seen in the sixth column, considerably lower than © 
the average number of children ever born reported by the 
women—this being most pronounced in the urban areas. This 
may be due either to declining fertility or under-reported current 
fertility or both. 


The third and sixth columns in each of these tables 
are. not directly comparable. The third column shows 
cumulated fertility up to ages 19.5, 24.5, etc., whereas the 
sixth column relates to the mid-points of the age groups 
shown in the first column, that is, up to 17.5, 22.5, etc, An 
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adjustment is, therefore, made in the fourth and fifth columns, 
with the help of multiplying factors (ki) to obtain the values of 
cumulated current fertility (Fi) directly comparable to the average 
numbers of children ever born (P1). 


The comparision of P; and F; values is shown by the ratio 
P,/Fi in the seventh column. The values for the age group 15-19 
may be ignored, being highly uncertain due to random fluctuations 
and age misstatement effects. In the eighth column, the current 
age-specific fertility rates, as inflated by P;/F, factor (1.358 for 
total, 1.317 for rural, and 1.509 for urban), are given. The 
adjusted TFRs are shown in the eighth column. 


Among the most important results of the P/F method are the 
P/F ratios themselves, shown in the seventh column. These are 
significantly higher than unity. For earlier age groups, this implies 
mainly under-reporting of current fertility (based on births in the 
12 months prior to March 1981) as revealed in the F values. 
For later age groups, the P/F ratios are likely to decline with 
increasing age due to recall lapses when current fertility is 
constant, but increase with increasing age when there are sharp 
fertility reductions among older women in their late thirties or 
forties. It is these women who are most likely to first turn to 
methods of fertility control, especially terminal procedures such 
as Sterilization, which is the principal family planning method 
used in India. While an increasing trend in P/F ratios with 
increase in age of women is discernible in the urban areas, the 
ratios seem to be somewhat constant at higher ages in the total 
and rural areas indicating that while fertility decline has occurred 
among older women, the reduction is not sharp enough to affect 
the P/F ratios. 

If the age-specific fertility pattern is fairly correct, but fertility 
has been declining in the recent past, the estimated F values are 
likely to be smaller than ina situation when there has been no 
decline in fertility at all. Especially when fertility is declining 
among younger women in the recent past, there would be an 
inflation of the P/F adjustment factor. normally based on the age 
group 20—24 or 25—29, and consequently the estimated age- 
specific rates could well be an upper bound (Holla 1985). 


IV. COMPARISON OF DIFFERENT FERTILITY ESTIMATES 


A comparative picture of the TFR estimates for India and her 
states is given in Table 7. The TFR for India in 1981 (5.0) 
arrived at by the P/F method is the highest. For individual states 
also, the P/F estimates are generally higher than the corresponding 
estimates by the other four methods. We believe that the P/F 
estimates can be viewed as an upper bound in the case of the 
country as a whole and in states which have experienced a 
substantial recent fall in fertility among young women. 


The TFR values given in the sixth column of Table 7 are 
based on Rele’s method (Rele 1967) using an extended methodo- 
logy he developed, to appear in a forthcoming paper (Rele 1987). 
The estimated TFR values are reproduced from his paper. 


The estimates in Table 7 of TFR using the 1978 Palmore 
regression equations (column 2), the Gunasekaran-Palmore 1984 
Model (column 3), adjusted SRS (column 4), and Rele’s method 
(column 6) generally agree if we ignore differences of 0.2 and less. 
For Madhya Pradesh, Maharashtra, and Orissa, the TFR estimates 
by SRS are lower than the Palmore estimates. For Orissa, no 
correction factor was available to adjust the SRS estimates as has 
been done for the other states except Bihar and West Bengal. The 
TFR for Orissa (4.3) shown in column 4 under SRS in Table 7 is, 
therefore, an underestimate. The adjusted estimate of 3.7 for 
Maharashtra also seems to be on the lower side as both the 
Palmore and Rele methods indicate a TFR of 4.1 for this state. 


The TFR estimated for Madhya Pradesh (5.7) by the Palmore 
method, though nearly corroborated by the application of the 
Gunasekaran-Palmore model, is definitely on the high side. The 
reason is not hard to find. Palmore’s method is sensitive to the 
IMR. Estimates of the IMR for Madhya Pradesh by the SRS 
have been consistently high, with almost no change since 1978. 
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The IMR was 143 in 1978, 143 in 1979, 142 in 1980, and 142 in 
1981. During the same period, the IMR for India as a whole 
declined from 127 to 110. 


The Rele estimates of the TFR relate to the quinquennium 
1976-81 and those by the Palmore method and the SRS relate to 
1981. One would therefore expect the Rele estimates to be some- 
what higher than the other two estimates, because of declining 
fertility. 


For Uttar Pradesh, the TFR estimated using Rele’s method (5.7) 
seems to be low, since the Palmore. Gunasekaran-Palmore and ad- 
justed SRS estimates all give a rate around 6.0 in 1981. A compari- 
son of the TFR for Madhya Pradesh as estimated bythe Palmore 
method(5.7) and the Brass method (5.5) confirms that the Palmore 
method gives an unreasonably high figure for this state. For 
Maharashtra, Punjab, Rajasthan, Tamil Nadu, and West Bengal, 
however, the Palmore method estimates of the TFR for 1981 
compare well with the Rele method estimates. Notwithstanding 
the slight difference in the period for the estimates, the estimates 
by the Palmore method and Rele’s method almost tally. 


To sum up, the following are the different TFR estimates for 
India for the periods indicated. 


Source of Estimates Period; Year Estimated TFR 
Palmore 1978 regression 1981 4.8 
equations 

SRS (adjusted) 1981 4.6 
Gunasekaran-Palmore Model 1981 4.7 
Rele Method (Rele 1987) 1976-81 4.7 
Dyson and Somawat (1983) 1978 5.0 
based on 1979 Fertility Survey 

Jain and Adlakha (1982) 1978 4.9 
Relational Gompertz 1979 4.8 


Model (Zaba’s ratio technique 
1981, Somawat 1984) 
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In view of the foregoing comparisons, we believe that the 
estimates of TFR for India and her major states produced by the 
Palmore 1978 regression equations, to which this report addresses 
itself mainly, are generally acceptable. Even in the case of 
Madhya Pradesh where the estimate is high, this method can be 
applied to assess trends, if not the actual level. 


V. NEW FERTILITY ESTIMATES FOR INDIA AND MAJOR 
STATES : 1971 


Having determined that the Palmore 1978 equations provide 
reasonably good estimates for 1981, we subsequently relied only 
on that one method to produce new estimates for 1971 to allow 
an assessment of trends using a consistent methodology. For 
1971, we did, however, avail ourselves of the estimates of others 
for India as a whole to satisfy ourselves that at least this one 
number was not outlandish. The estimates compare well : 


Source of Estimates TFR 
Palmore 1978 regression equations 5.8 
Dyson 1979 5.7 — 5.9 
Jain and Adlakha 1982 Sei) 
Mari Bhat, Preston, and Dyson 1984 5.6 

Rele 1978 (average of 1966-71 and 5.6 


1971-76 rates) 


The new estimates of the 1971 total fertility rates for all India 
and her major states (total, urban and rural) are given in 
Table 8. 
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VI. TRENDS IN INDIA’S FERTILITY 


During the decade 1971-81, the TFR for India as a whole 
declined from 5.8 to 4.8—a decline of 17.2 percent. In the rural 
areas, the decline was from 6.1 to 5.1 (16.4 percent) and in the 
urban areas from 4.7 to 3.7 (21.3 percent). The decline was, 
therefore, faster in urban areas than in rural areas. 


The crude birth rates (CBR) in 1981 for India and the fourteen 
major states derived by Palmore equations are given in Table 9. 
The CBR for 1971 by the same method was 40.1 for all India 
(Palmore 1978, p. 28). During the decade 1971-81, hence, the 
all India CBR declined from 40.1 to 34.7—a _ decline of 
13.5 percent. 


During the 1971-81 decade, five states registered important 
fertility declines as measured by their estimated total fertility rates: 
the states of Gujarat (1.5), Karnataka (1.2), Kerala (1.3), Maha- 
rashtra (1.4), Punjab (1.1), and West Bengal (2.3). West Bengal 
showed a spectacular decline, 35 per cent during one decade. By 
1981, the fertility level in urban West Bengal was the lowest among 
all states except Kerala. The states of Haryana, Madhya Pradesh, 
and Tamil Nadu registered declines of one point, like the country 
as a whole, while Andhra Pradesh and Orissa declined by 0.9 point. 
The states of Bihar, Rajasthan, and Uttar Pradesh showed smaller 
declines (0.7 to 0.8) and in these states the fertility levels were 
still high. 

In 1981, the fertility level was highest in Uttar Pradesh (6.0), 
which also leads all states in sheer population size (110.9 million 
in 1981). Kerala had the lowest fertility level (2.8). 


In relation to the national average, the fertility level in 1981 
was high in the northern states of Bihar, Haryana, Madhya 
Pradesh, Rajasthan, and Uttar Pradesh. The fertility level was 
comparatively low in the southern states of Kerala, Tamil Nadu, 
Karnataka, and Andhra Pradesh, and in Maharashtra and Punjab. 
Fertility was at a medium level in the eastern states of Orissa and 
West Bengal and the western state of Gujarat. 
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VII. SUMMARY 


Using age and marital status data from the five percent 
sample of the 1981 Census of India and the ten percent rural and 
tewenty percent urban samples of the 1971 Census and the infant 
mortality rates and expectation of life at birth estimates available 
from the Sample Registration System, this paper has applied 
Palmore’s regression equations (Palmore 1978) to estimate fertility 
levels in 1981 and 1971 for India and her 14 major states. 
Comparison with other systems of estimation suggests that 
Palmore’s methodology gives near true levels of fertility at both 
national and subnational levels. 


The results support the contention that India has, in general, 
reduced its fertility during the last decade. The state of West 
Bengal showed a spectacular decline in fertility, 35 percent during 
the decade. Fertility is lowest in the southernmost states of 
Kerala and Tamil Nadu. High fertility remains in Bihar, Haryana, 
Madhya Pradesh, Rajasthan, and Uttar Pradesh, which may 
call for more concerted efforts at fertility reduction in those states. 


FOOTNOTES 


1Appendix A provides a more detailed review of the sources of 
fertility data. 


“We also considered such methods as those of Coale, Hill, and 
Trussell (1975), Arriaga and Anderson (1975), and Gunasekaran and 
Palmore (1985). We finally had to eliminate a few choices because of time 
constraints and data requirements. 


3Future cooperative work between the Office of the Registrar General, 
India, and the East-West Population Institute, East-West Center, includes 
the preparation of own-children estimates based on special tabulations now 
being undertaken. 
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4This paragraph paraphrases material in Gunasekaran and Palmore 
1984 and Gunasekaran and Palmore 1985, Also see Hannenberg 1983. 


5The RLEAP algorithm is available in the subroutines of the 
International Mathematical and Scientific Libraries (IMSL) computer 
programs, Library 1, Edition 6, 1977 (Vol. 2), Subroutine RLEAP. A 
technical discussion of the algorithm is available in Furnival and Wilson 
1974. 


6Material in items (1) through (7) above and the preceding paragraph 
are summarized from, and often direct hate gare from, Palmore 1978, 
pp. 43—46. 


*Since the five percent sample data are used, it is is likely that new 
estimates may be required when the full 20 percent sample data are 
available. : | 
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APPENDIX A 
SOURCES OF DATA ON FERTILITY 


Fertility measures can be broadly classified into two 
categories—direct measures based on both census and vital 
Statistics data and indirect measures derived from census data 
alone (Bogue and Palmore 1964, p. 316). Examples of direct 
measures are the crude birth rate (CBR), the general fertility rate 
(GFR), age-specific fertility rates (ASFR), and the total fertility 
rate (TFR). Indirect measures of fertility include ratios such as 
the child-woman ratio and the percentages of children aged 0—4, 
5—9, and 0—14 inthe total population—all of which can be 
readily computed from census data. Direct measures of fertility 
can also be computed from census data if, for instance, questions 
like the number of children ever born, own children under 5 or 10, 
and children born during a fixed reference period are included 
in the census questionnaire. 


The sources for such data in India are many. They include 
the decennial censuses, the Civil Registration System, the Sample 
Registration System, the National Sample Survey, and fertility 
surveys conducted from time to time 


Decennial Censuses 


India has had an unbroken series of decennial censuses since 
the first synchronous census conducted in 1881. The earliest 
attempt to collect direct information on fertility and mortality 
in a population census was made in 1911. At that time, 
information on the fertility of couples was collected on a 
voluntary basis in two provinces. The coverage was extended to 
more areas in 1921, and in 1931 the entire country was covered 
in this inquiry. The enumerators were, however, given the 
discretion to choose who should be asked these questions. 
Further, most of the filled-in slips had to be rejected since they 
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were either incomplete or unintelligible. On the whole, hence, 
estimation of fertility levels was not feasible from these inquiries. 


The questions on fertility and mortality were made 
compulsory in the 1941 census, but the data were not tabulated 
because of curbs arising out of the Second World War. In 1951, 
questions on fertility and mortality were also asked, but only in 
the states of Madhya Pradesh, Travancore-Cochin and Bihar. 
In a 1961 census fertility inquiry, data on fertility and mortality 
were collected but the tabulations were once again restricted 
because of financial and time constraints. In 1971, an attempt was 
made to collect data on current fertility ona uniform basis 
throughout the country. The specific questions addressed to 
currently married women related to (a) age at marriage and (b) 
whether a child was born in the previous year. Unfortunately, 
while the results from this inquiry were published, there were 
serious problems with the data. One problem had to do with 
variations in the raference period for the question on births in 
the last year: the time period actually asked about varied from 
state of state and ranged from about ten months to more than one 
year. 


In the 1981 census, four questions relating to fertility were 
canvassed. These pertained to age at marriage, number of 
surviving children, number of children ever born, and whether any | 
child was born during the last one year. The first three questions 
were canvassed for all ever married women while the last one 
was asked only of currently married women. The questions on 
fertility were asked in this census for a sample of 20 percent of 
the enumeration blocks in major states, (i.e., states with more 
than 10 million population). An enumeration block contained a 
population roughly 750 to 1000 persons in rural areas and 600 to 
750 persons in urban areas. In the smaller states of Himachal 
Pradesh, Jammu and Kashmir, Manipur, Meghalaya, Nagaland, 
Sikkim, and Tripura, and the nine Union Territories, the fertility 
questions were canvassed on 100 percent basis. The 1981 census 
could not be conducted in Assam State owing to the disturbed 
conditions that prevailed in that state then. 
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A five percent sample was drawn for India (including all 
states and Union Territories) for advance tabulation. Reports and 
tables for India and the major states based on this five percent 
sample have already been published (Census of India, 1981, 1984a 
to 19841). The full count fertility tables for the smaller states 
and the union territories have all been published as well. The 
final 20 percent fertility tables pertaining to India and the major 
states are, however, still being processed and it may be some 
time before these are published. In the present study, hence, the 
five percent sample data on fertility relating to India and her 
major states (which account for about 93 percent of the country’s 
population) are analysed. 


Civil Registration 


India has a long tradition of civil registration—the registration 
of births and deaths. To date, however, this system has not been 
uniformly administered throughout the country and has been 
functioning at different levels of efficiency inthe different states. 
In the words of the Registrar General, India : 


The importance of reliable data on vital events is realized 
but the problems of collection of the data in a vast 
country as India where 80 percent of the people live in 
over half a million villages spread far and wide, are such 
that completeness of registration of vital events cannot 
be easily achieved. (Census of India, 1971.1972, p. ix;,) 


The need for better vital statistics has engaged the attention of 
the Government on several occasions and many committees and 
conferences have discussed the limitations of the system and 
made recommendations for improvement. 


The Registration of Births and Deaths Act (1969) makes the 
registration of births and deaths compulsory all over the country. 
Nevertheless, the system continues to suffer from under- 
registration, incomplete coverage, and content errors. For the 
country asa whole, the extent of under-registration is probably 
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40 or 50 percent with wide variations among the states (Registrar 
General, India, 1978). Proper assessment of fertility levels from 
the Civil Registration data is, hence; very difficult. 


Sample Registration System (SRS) 


In the absence of dependable vital rates from the civil 
registration system, the Office of the Registrar General, India, 
initiated the registration of births and deaths fora sample of the 
country. This system, known as the Sample Registration system, 
began ona pilot basis in a few: selected states in 1964-65. The 
SRS now covers almost the entire country, with its main objective 
being to provide reliable estimates of birth and death rates at 
the state and national levels for rural and urban areas separately. 


The SRS is based onadual record system in a random 
sample of villages and urban blocks. Field investigation 
essentially consists of (a) the continuous enumeration of births and 
deaths by a local part-time enumerator and (b) an independent 
retrospective survey every six months carried out by a full-time 
supervisor-- The data obtained from the two sources are matched 
and all partially matched and unmatched events are verified in 
the field to obtain an unduplicated count of events. The system, 
thus, combines the advantages of both continuous enumeration 
and survey procedures. 


The sample unit in rural areas is a village, or a segment of a 
village if the village has a population of 2,000 or more. In urban 
areas, the ultimate sampling unit is a census block with a 
population ranging from 750 to 1000. The old sample units 
(3,700 in all) were selected using the 1961 census as the sampling 
frame. During the Fifth Five Year Plan, an additional 1,700 sample 
units, selected using the 1971 census as the frame, were added. The 
original 3,700 units have now been replaced, in two phases, by 
units from the 1981 Census Houselist (conducted in 1980), the 
last phase being effective from January 1983. The additional 
sample of 1,700 units has also been replaced based on the 1981 
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Census Houselist frame, with effect from January 1984. The 
current sample size of SRS is 6,022 units covering a population 
of roughly six million people. Vital rates based on these data 
are published regularly. 


Recently, the Office of the Registrar General, India, carried 
out a systematic and coordinated effort to assess the accuracy of 
the SRS in diflerent states through an intensive field inquiry 
conducted by senior level personnel in the second half of 1981. 
This research included a ten percent subsample of SRS units in the 
major states (Census of India, 1981, 1984m, pp. 1-5). The 
objective was to provide information on the under-enumeration of 
population and vital events in the SRS so that correction factors 
could be calculated for adjusting the vital rates estimated from 
the SRS. In addition, the intensive inquiry was to provide 
information on what types of events were missed, allowi g the 
Registrar General to initiate measures for further improvement. 
The correction factors proposed for adjusting the SRS birth rates 
are reproduced in Appendix Table Al. 


National Sample Survey (NSS) 

Before the SRS came into being, estimates of birth and death 
rates from the National Sample Survey played an important role in 
the formulation of five-year plans and other national policies. In 
1951, the NSS began collecting information on both current and 
historical fertility on a nation-wide scale. From 1958 to 1968, 
population topics were an integral part of the NSS annual rounds. 
A comprehensive survey on population, fertility, family planning, 
and mortality was included in the 28th round of NSS (1973-74) to 
be repeated every five years. Comparative studies of the NSS and 
the SRS, however, indicated that the NSS data suffered extensive 
omission of events because of recall lapses and the heavy work load 
of the NSS investigators (Registrar General, India, 1972). Most 
current vital events work, hence, relies on other data sources. 


Fertility Surveys 
In 1972, a fertility survey was conducted in 25 percent of the 
households in the SRS sample villages aad urban blocks and 
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covered 230,000 ever-married women (Registrar General, India, 
1976): The data were very useful in assessing the levels and 
differentials in fertility and child mortality. In early 1979, a survey 
on infant and child mortality was conducted in some 3,700 units 
of the SRS along with the regular SRS half-yearly survey. A total 
of 4.19 million people were included in the sample. Reports on 
those results have been published (Registrar General, India, 1980 
and 1982). 


Appendix Table Al. Correction factors for the birth rates provided 
by SRS : India and major states, 1981. 


Source : Census of India, 1981. 1984m, p. 4. 


India/State Correction Factor 
India 1.0316 
States 
Andhra Pradesh 1.0592 
Gujarat 1.0107 
Haryana 1.0124 
Karnataka 1.1106 
Kerala 1.0196 
Madhya Pradesh 1.0022 
Maharashtra 10251 
Punjab 1.0196 
Rajasthan 1.0488 
Tamil Nadu 1.0198 
Uttar Pradesh 1.0233 
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